The goal of this study was to compare the processing of social information in deaf and hearing adolescents. A task was developed to assess social information processing (SIP) skills of deaf adolescents based on Crick and Dodge's (1994; A review and reformulation of social information-processing mechanisms in children's social adjustment. Psychological Bulletin, 115, 74-101) reformulated six-stage model. It consisted of a structured interview after watching 18 scenes of situations depicting participation in a peer group or provocations by peers. Participants included 32 deaf and 20 hearing adolescents and young adults aged between 13 and 21 years. Deaf adolescents and adults had lower scores than hearing participants in all the steps of the SIP model (coding, interpretation, goal formulation, response generation, response decision, and representation). However, deaf girls and women had better scores on social adjustment and on some SIP skills than deaf male participants.
Social Information Processing in Deaf Adolescents and Young Adults
The way in which people process information in social situations is at the center of an interesting line of research for social scientists. Experience is considered to shape mental representations about oneself and others and the way we relate to them. These mental representations, in turn, act as a filter in our interpretation of social situations and influence social behavior (Keil & Price, 2009) . Different studies have shown that social competence is linked to social information processing (SIP) (Burks, Laird, Dodge, Pettit, & Bates, 1999; Dodge & Price, 1994; Price & Landsverk, 1998) . For example, children that process information in a social situation with a hostile bias tend to show less adaptive or problematic behaviors. There is strong evidence supporting the empirical relationship between characteristic ways of processing and social adjustment (Dodge et al., 2002; McGee, Bjorkquist, Price, Mattson, & Riley, 2009; Zelli et al., 1999) .
The most extensively used and validated model of SIP has been and still is the reformulated six-stage model of Crick and Dodge (1994) . The general idea underlying this model is that people understand and interpret social situations differently. It posits that when people deal with a social situation, they take six mental sequential steps.
Step 1: Encoding of social cues. People focus their attention on and encode certain external and internal elements of information present in the social situation.
Step 2: Interpretation of social cues. From the relevant social cues, they construct a mental representation of the situation.
Step 3: Goal formulation. People establish their own goals in that situation.
Step 4: Access to or generation of responses. People access one or more responses stored in their memory or, if the situation is novel, they generate one or various new responses to that situation.
Step 5: Response decision. They assess the possible responses as a function of their appropriateness and the expected results and choose the one they think is the most favorable.
Step 6: Representation. They carry out the selected response.
Effective processing at each step determines a socially competent behavior, whereas erroneous or biased processing leads to the production of a socially maladaptive behavior. Also, each step is considered necessary but insufficient by itself to respond adequately and effectively. However, steps are related to one another. According to this model, children approach a social situation with a set of skills and memories of previous experiences. The relationship between these and the steps in SIP is reciprocal. Thus, children who have limited experiences and skills in social situations tend to have poorer SIP, which in turn affects their social interaction negatively.
The SIP model has been applied to the study of the social cognition in children with different types of disabilities, such as intellectual disability (Leffert, Siperstein, & Widaman, 2010; van Nieuwenhuijzen et al., 2006) , autism spectrum disorder (Embregts & van Nieuwenhuijzen, 2009) , and behavioral problems (Orobio de Castro, Merk, Koops, Veerman, & Bosch, 2005) , or in children with fetal alcohol exposure (McGee et al., 2009) . With respect to social perception in children with intellectual disabilities, the application of the SIP model has shown that these children have less interpretation accuracy than their peers without intellectual disabilities in social situations that present conflicting information (Leffert et al., 2010) . Children with autism and intellectual disability tend to focus on negative and emotional information when they encode social situations and evaluate assertive responses less positively than their peers. They also differ from children with only intellectual disability in response generation, response decision, and evaluation of inadequate solutions (Embregts & van Nieuwenhuijzen, 2009) . The SIP in children with aggressive behavioral problems is characterized by attribution of more hostile intent, generation of more aggressive responses, and evaluation of aggressive responses less negatively than typically developing children (Orobio de Castro et al., 2005) . Children with heavy prenatal alcohol exposure show maladaptive processing patterns on the goal, response generation, and response evaluation steps in group entry situations, and in the encoding, attribution, response evaluation, and enactment steps during provocative situations (McGee et al., 2009) .
However, the SIP model has not been applied yet to people with loss of hearing. It is reasonable to hypothesize that the loss of important social auditory information, the frequently poor quality of the communicative-linguistic code they have access to in social situations, and the smaller amount and poorer quality of prior social experiences, all of which very often accompany deafness (Villalba, 1996) , may affect certain mental processes involved in the SIP of deaf people. Also, some studies (Cates & Shontz, 1990; Weissel & Bar-Lev, 1992) have suggested that problems of social-emotional adjustment in deaf individuals may be partially due to delays in the development of the cognitivesocial processes observed in deaf children and adolescents. Thus, delays have been found in their skills to adopt perspectives (Marchesi, 1992; Weissel & Bar-Lev, 1992) , social attribution (Dyck & Denver, 2003; Kusché, Garfield, & Greenberg, 1983) , and theory of mind (Meristo & Hjelmquist, 2009; Torres & Rodríguez-Ortiz, 2011) , all closely related to the SIP skills.
Communication skills intervene strongly in the development of social-emotional adjustment of deaf people. In the early years of life, parent-child communication plays an important role in this area of development. Deaf children who are born from hearing parents are at risk of not being involved in the typical social interactions that hearing babies maintain with their parents, and this circumstance can have important implications for social development as children become older (Vaccari & Marschark, 1997) . As deaf children grow up, linguistic interaction becomes even more important for social and emotional development, because it is with language that the rules of the social world-social norms, behavioral rules, or reasons for social events, for example-are transmitted. Any delay in the development of social communication has been shown to be related to impulsive behavior, poorer self-image, more disruptive behavior, and an external locus of control on the part of deaf children (Marschark, 1993) . Language delays also may lead to limitation in the amount of information that is understood in conversations involving deaf students (Marschark et al., 2007) , and that limited experience in social situations can affect the processing information in social interactions.
A typical way to evaluate SIP skills has been to carry out a structured interview after having participants view scenes of social scenarios (Keil & Price, 2009; McGee et al., 2009) . After viewing each of the scenes, participants are asked to imagine that they are the protagonist of the story and to answer a series of questions (with forced choice or free choice options) involving some of the steps of the Crick and Dodge (1994) model. Various studies have shown that this kind of interview can be considered a measure with adequate reliability and validity (Dodge, Bates, & Pettit, 1990; Dodge & Price, 1994; Price & Glad, 2003) . Among the situations most frequently used are those representing a provocation by a peer (Dodge & Coie, 1987; Kupersmidt, Stelter, & Dodge, 2011; Leffert et al., 2010) and problematic situations of participation in a peer group (Kupersmidt et al., 2011; Lansford et al., 2006) . The number of video scenes used varies from 5 (Embregts & van Nieuwenhuijzen, 2009 ) to 36 (Dodge et al., 2003) .
In the present study, this type of test was also used to analyze SIP in deaf adolescents in comparison with their hearing peers, based on the Crick and Dodge (1994) model. The majority of the instruments developed to evaluate SIP are published in English. In fact, there are no SIP tests in Spanish that employ a structured interview after viewing scenes of social situations. For this reason, our instrument was designed using several social scenes appropriate within a Spanish cultural context, adapting the interview developed by Keil and Price (2009) to the needs of the deaf population.
The goals of the study were to develop and validate a test to evaluate SIP skills in deaf adolescents and to assess possible differences in SIP between deaf and hearing adolescents.
Method

Participants
Participants were two groups of 32 deaf adolescents (13-21 years) and 20 hearing adolescents (13-21 years), respectively. All the deaf adolescents had severe or profound bilateral prelingual deafness, with no associated disorders. Twenty-one of them used hearing aids, and eleven had received cochlear implants. The average time since receiving the implant was 9 years (SD = 2.14). Mean age when receiving the implant was 5.33 years (SD = 1.74).
The deaf participants were students from mainstream public state schools in 5 cities in Spain. Nineteen of them were at the compulsory secondary education level (age 12-16 years), and 13 were in post-compulsory secondary education (from age 16) (4 in high school, 6 in middle-grade professional training, and 3 in higher-grade professional training). The hearing adolescents were from public state schools in the province of Seville (Spain).
First, the principals and teachers of these schools were contacted to request authorization to access their facilities and participation in the study. Parents of children and adolescents, and adult participants, received an information sheet and signed an informed consent form. Table 1 presents the characteristics of the two groups of participants, matched on mean chronological age, nonverbal IQ, and gender. All participants had a nonverbal IQ within the normal range.
All the deaf participants had been educated orally. Spanish oral speech was their preferred way of communication. In all cases, they had a minimum level of comprehension and oral expression which was adequate to respond to the tests properly and their reading level was considered sufficient by their teachers to understand the questions of the interview.
Instruments
The SIP task The test consisted of a structured interview after having viewed short scenes of social situations. First, the participants watched the scene of a social situation lasting from 30 s to 2 min, and then were requested to imagine that they were the protagonist of this story and to answer a series of questions that corresponded to the six steps of the Crick and Dodge (1994) model.
Videos with social situations
The scenes showed two types of social situations (participation in the peer group and provocation by peers) that introduced main characters with three types of intentions (benign, ambiguous, and hostile). A total of 18 scenes were viewed, 9 for each type, participation or provocation, and, within these, 3 for each type of intention. To prevent a possible effect of the protagonists' gender, approximately one half of the scenes presented a boy as the main character of the story and the other half a girl. Table 2 shows examples of some of the scenes included in the SIP task.
Every scene was accompanied by three possible response strategies to the situation: competent, aggressive, and inept, presented randomly.
Step 5 of the SIP model was assessed by asking participants to evaluate the most appropriate response (see below). In order to adapt the test to the needs of the deaf population, three changes were made with respect to the typical format used in the literature:
1. All the interview questions appeared in writing on the computer screen. Responses with a forced choice format were also presented on screen. 2. The scenes where possible response strategies were collected were subtitled. 3. Before the response strategy options (Step 5 of the interview), the type of option (option A, option B, and option C) appeared on screen.
A pilot study was conducted to assess whether the number of stories was too demanding. It also allowed us to assess the validity of the stories, the types of peer intentions, and the response strategies provided. An anonymous validation questionnaire was administered to two groups of 60 12-13-year-old adolescents, who viewed the SIP videos with and without a soundtrack, respectively. This last condition was meant to simulate the manner in which most deaf adolescents could view the stories. As in the pilot study of Dodge, Bates, Pettit, and Valente (1995) , intention type (benign, ambiguous, or hostile) was clear for more than 75% of the participants who viewed the SIP videos with a soundtrack. In addition, each response was correctly classified as competent, aggressive, or inept by more than 95% of these same participants (exceeding the 85% of the pilot study of Dodge and Price, 1994) . These percentages dropped to 70% and 75%, respectively, in participants who viewed the SIP videos without sound. These percentages indicated that the task could be used with deaf and hard-of-hearing participants, because the scenes could be understood even without complete access to their sound. Nevertheless, all participants in the study viewed the SIP test with sound.
Structured interview
The individual interview, based on Keil and Price (2009), consisted of the following steps, each with its corresponding coding system.
Step 1: Encoding. After viewing each scene, we asked: "What happened in the story we just saw?" The answers to this question were coded according to whether attention was paid to all the relevant cues (2 points), only some (1 point), or to irrelevant cues (0 points). Story scores were averaged to produce a single global encoding score (mean encoding).
Step 2: Interpretation. In participation stories, we asked: "Do the others want to play with him/her…?" The following intention options were provided for the response: (1) not at all, (2) a little, or (3) very much.
Hostile attribution was estimated as the proportion of times that the participant responded not at all in each one of the benign or ambiguous stories. Non-hostile attribution was estimated as the proportion of times participants responded very much in each of the hostile or ambiguous stories. For provocation stories, we asked: "Why does the other boy/ girl behave that way?" and the following intention options were provided:
1. the boy/girl does it on purpose, 2. the boy/girl does not do it deliberately, or 3. it is hard to know for sure.
For these types of scenes, hostile attribution was estimated as the proportion of times the participants responded the boy/girl did it on purpose in each one of the benign or ambiguous stories. Non-hostile attribution was estimated as the proportion of times that participants responded the boy/girl did not do it deliberately in each of the stories hostile or ambiguous. Scores of hostile attribution were averaged for an overall score of hostile attribution of the types of two social situations. We proceeded in the same way with scores of non-hostile attribution.
Step 3: Goal formulation. We asked: "What you would like to happen next?" The answer to this question was classified as competent, aggressive, inept, or irrelevant.
In participation situations, the actions of requesting or being invited to play, making an assertive statement about the other individual's responses, or saying that the others are sorry, were classified as competent goals. In the provocation scenes, asking the other boy/girl to apologize, making an assertive statement, or asking why the other boy/girl behaved the way he/ she did were classified as competent goals. For both, responses involving aggression or rejection by peers were considered aggressive goals, and responses involving distancing or leaving the situation, crying, or shrugging and not doing anything were considered inept goals. Responses that were not directly related to the issues raised in the situation were classified as irrelevant goals.
We calculated an overall proportion of each type of response (competent, aggressive, inept, and irrelevant) from all the stories, resulting in scores of formulation of relevant goals, formulation of aggressive goals, formulation of inept goals, and formulation of irrelevant goals.
Step 4: Response generation. To control for differences in the interpretation of intentions, the interviewer revealed at this point of the test the main character's intention to the participants. In the participation stories, the interviewer presented one of three possible alternatives, based on the intention of the characters of the scenes: "Let's imagine that it is difficult to know for sure whether these boys/girls want to play with him/her" (ambiguous), "Let's imagine that the other boys/girls don't want to play with him/her" (hostile) or "Let's imagine that the other boys/girls want to play with him/her" (benign). For the provocation scenes, the interviewer gave one of three possible instructions: "Imagine that it's hard to know for sure whether the boy/girl is doing it on purpose" (ambiguous), "Imagine that the other boy/girl is doing it on purpose" (hostile), or "Imagine that the other boy/girl is not doing it deliberately" (benign). This fourth step called for participants to propose a response(s) to the situation. To assess their problem-solving strategies, we asked: "What would you say or do if this happened to you?" Responses to this question were classified into four categories: competent, aggressive, inept, or irrelevant.
For the participation situations, actions such as requesting/ asking to participate in the activity or negotiating with peers were classified as competent responses. Responses involving threats, disruption of the activity, or physical or verbal aggression were classified as aggressive responses. Actions such as performing an alternative activity, doing nothing, shrugging, or leaving the situation were classified as inept responses. Responses that were not directly related to the issues raised in the situation were classified as irrelevant.
For provocation scenes, actions like asking the peer why she/he did that or making an assertive statement of the type, "I think that is not right" were classified as competent. Responses involving threats or physical or verbal aggression were classified as aggressive responses. Actions like leaving the situation, doing nothing, crying, or screaming were classified as inept responses. Responses that were not directly related to the issues raised in the situation were classified as irrelevant. The variable generation of competent responses was obtained by dividing the number of competent responses generated across the stories by the total number of responses provided (proportion of competent responses). The variables generation of aggressive responses, generation of inept responses, and generation of irrelevant responses were calculated in the same way (proportion of aggressive, inept, and irrelevant responses, respectively).
Step 5: Response decision. In this step, the participant viewed videos showing three possible response strategies (competent, aggressive, and inept) to the situation, presented in randomized order. Participants were asked to judge them on various dimensions, with three questions that followed each response strategy:
1. The first question was to appraise the result of the interpersonal affiliation of the response: "Would the other boy/boys (girl/girls) like you do or say that?" 2. The second question was to appraise the instrumental result of the response: "Is this response effective to achieve the desired result?" (in the participation situations) or "Is this a good response?" (in the provocation scenes).
3. The third question was aimed at rating participants' confidence in the response representation (self-efficacy): "Could you behave the same way?"
The three questions were rated on a 4-point scale, where 1 was no, 2 a little, 3 pretty much, and 4 yes. For each type of response strategy (competent, aggressive, and inept), we calculated the global affiliation, instrumental, and self-efficacy scores, by obtaining the mean scores for the first, second, and third questions, respectively.
Step 6: Response representation. Finally, we asked the participants to represent a competent response to each situation. The interviewer commented: "Let's imagine that you're the boy/girl in the story. Now I want you to represent an appropriate response to the situation."
Responses were coded according to the following scale: 3 points for very competent responses (impeccable), both in content and in form (eye contact, facial expression, and body posture); 2 points for appropriate responses, both in content and in form, but not impeccable; 1 point for responses lacking appropriate content or form; and 0 points for no response or very incompetent responses (both in form and content).
The story scores were averaged to produce an overall representation score (mean representation).
Social competence questionnaire
In order to obtain an external validation criterion, we used a social competence questionnaire, the teacher's assessment scale of the Matson Evaluation of Social Skills in Youngsters questionnaire (MESSY: Matson, Rotatori, & Helsel, 1983 ). This test assesses the level of adequacy of social behavior. Higher scores indicate a higher degree of social inadequacy.
For its use in this study, the original version of the scale was translated into Spanish. This questionnaire explores two factors: (a) inappropriate assertiveness/impulsivity (higher scores in this factor indicate a higher level of inappropriate behavior) and (b) appropriate social skills (higher scores in this second factor indicate a higher level of socially appropriate behaviors).
Linguistic assessment test
To assess the participants' level of competence in the oral language, the Spanish Peabody Picture Vocabulary Test (Dunn, Dunn, & Arribas, 2006) was used.
Test of intellectual capacity
For a measure of nonverbal IQ, we administered the Wechsler Intelligence Scale for Children (WISC-IV; perceptive reasoning subtests) (Wechsler, 2005a) to participants under 17 years of age, or the Wechsler Intelligence Scale for Adults (WAIS-IV; manipulative subtests) (Wechsler, 2005b) to participants over 17 years of age.
Procedure
Participants were tested in two sessions in a classroom of their school. In the first session, the participants filled out a personal data form, and we administered the nonverbal subtests of the Wechsler Intelligence Scale (WISC-IV or WAIS-IV, depending on their age) and the Peabody Picture Vocabulary Test. In the second session, they completed the SIP test. In this task, the order of the type of intention (benign, ambiguous, and hostile) was counterbalanced, and the type of social situation (participation and provocation) was randomized.
All the responses to the SIP test were recorded. Three independent judges classified and encoded participants' responses in those steps when necessary. Inter-rater agreement (kappa index) was .74 in encoding, .84 in goal formulation, .73 in response generation, and .76 in response representation.
The participants' teachers completed the social competence MESSY questionnaire while the SIP test was being administered.
Although all the deaf participants used oral Spanish as their preferred means of communication and, in all cases, had a minimum level of comprehension and oral expression to perform the tests adequately, a sign-language interpreter was present in all sessions. However, no participant made use of the interpreter.
Results
Due to the nature of the data, we used nonparametric tests (Mann-Whitney U, Wilcoxon T, and Spearman correlation) to analyze the results, with the statistical package SPSS 20.0. Correlation effect size (ES) r is reported as an ES measure, as appropriate for nonparametric analyses (Fritz, Morris, & Richler, 2012 Fritz et al., 2012) .
The Validation of the SIP Test
In order to validate our version of the SIP test, resulting scores were correlated with social competence scores, which in turn were compared across the deaf and hearing participant groups.
Differences between deaf and hearing adolescents in social competence
Deaf participants obtained significantly higher scores than the hearing adolescents on Inappropriate Assertiveness/Impulsivity (factor I of the MESSY) and in Social Inadequacy (total score of the MESSY) (see Table 3 ).
Only among deaf adolescents and in the case of Factor I did social competence differ by gender, with girls obtaining lower scores (M = 70.25; SD = 17.63) than boys (M = 76.00; SD = 10.24), z = 1.99; p = .048; ES = .20. Across groups, when comparing hearing and deaf boys on the one hand, and hearing and deaf girls on the other hand, no differences could be found between deaf and hearing boys in social competence. However, deaf girls obtained higher scores (M = 94.25; SD = 20.13) in Social Inadequacy (total score of the MESSY) than hearing girls (M = 81.22; SD = 15.23), z = 2.10; p = .034; ES = .34.
Correlations between SIP and social competence Significant correlations were found between the second and fifth SIP steps and social competence in the deaf group (see Table 4 ). In the second step, Social Inadequacy (total MESSY score) correlated positively with hostile attribution and negatively with non-hostile attribution. In the fifth step, Social Inadequacy correlated negatively with competent affiliation, competent instrumental, and competent self-efficacy scores, and positively with the aggressive instrumental and aggressive self-efficacy scores.
In the group of hearing participants, the second, fifth, and sixth steps correlated with social competence. Social Inadequacy (total MESSY score) correlated negatively with non-hostile attribution (second step), competent instrumental response and competent self-efficacy (fifth step), and mean representation (sixth step), and positively with aggressive affiliation and aggressive self-efficacy (fifth step).
Differences Between Deaf and Hearing Adolescents in SIP
Deaf adolescents made twice as many hostile attributions (28%) in ambiguous and benign situations as their hearing peers (14%) (see Table 5 ). Significant group differences were found in the first step (encoding), in all the variables of the third (goal formulation) and fourth steps (response generation), in some of the variables of the fifth step (response decision), and in the sixth step (representation).
As Tables 6 and 7 show, when deaf and hearing girls were compared separately from deaf and hearing boys, the results were similar to those obtained in the comparison of the whole group of participants in all of the steps of the model, with the exception of Steps 2 (interpretation) and 5 (response decision), in which no differences were found between deaf and hearing girls.
Group differences in the different types of scene
Regarding the participation scenes, there were significant group differences in mean encoding, formulation of relevant goals, generation of competent responses, and mean representation, in all of which the deaf group obtained significantly lower scores. In non-hostile attribution, they obtained the highest scores (see Table 8 ).
In the provocation scenes, results showed significant group differences in mean encoding, formulation of competent goals, generation of competent responses, and mean representation, in which the deaf adolescents obtained significantly lower scores (see Table 9 ). In hostile attribution, formulation of aggressive goals, formulation of irrelevant goals, generation of aggressive responses, generation of inept responses, generation of irrelevant responses, aggressive affiliation, inept instrumental responses, and inept self-efficacy, deaf adolescents obtained significantly higher scores.
Differences between the participation and provocation scenes in each of the groups
Deaf adolescents had significantly higher scores in the provocation scenes in mean encoding (z = −3.75, p < .001, ES = .66), formulation of aggressive goals (z = −2.32, p = .020, ES = .40), generation of aggressive responses (z = −3.74, p < .001, ES = .66), competent affiliation (z = −3.02, p = .003, ES = .53), aggressive affiliation (z = −2.73, p = .006, ES = .48), competent instrumental responses (z = −3.16, p = .002, ES = .55), aggressive instrumental responses (z = −3.08, p = .002, ES = .54), competent self-efficacy (z = −2.67, p = .008, ES = .47), and aggressive self-efficacy (z = −3.04, p = .002, ES = .53). There were also differences in inept response generation, here with significantly higher scores in the participation scenes (z = −3.43, p = .001, ES = .60). Hearing students had significantly higher scores in the provocation scenes than in the participation videos, specifically in non-hostile attribution (z = −3.45, p = .001, ES = .76), generation of competent responses (z = −1.99, p = .047, ES = .44), generation of aggressive responses (z = −1.99, p = .046, ES = .44), competent affiliation (z = −3.34, p = .001, ES = .74), aggressive affiliation (z = −2.41, p = .016, ES = .53), competent instrumental responses (z = −3.70, p < .001, ES = .82), competent self-efficacy (z = −3.62, p < .001, ES = .81), and aggressive self-efficacy (z = −2.80, p = .005, ES = .62). There were also differences in generation of inept responses (z = −2.87, p = .004, ES = .63) and inept self-efficacy, with significantly higher scores in the participation scenes (z = −2.39, p = .017, ES = .53).
SIP-related variables in the deaf adolescents
The influence of some variables (educational level, level of oral speech, and use of cochlear implants) traditionally considered relevant for social perception and competence in general, and in deaf students in particular, was analyzed. We explored differences in SIP based on educational level (compulsory secondary versus post-compulsory secondary education), the level of oral speech, and the use of cochlear implants in the group of deaf adolescents. Regarding level of oral speech, we analyzed the differences in SIP between two subgroups of deaf students: a subgroup of participants with a better level of oral speech, that is, a linguistic development age higher than 7 years (mean verbal mental age of 9.5 years), and a subgroup of those who had a poorer level of oral speech, that is, with a linguistic development age below 7 years (mean verbal mental age of 5.1 years). We also compared SIP scores of participants with cochlear implants (n = 11) and users of hearing aids (n = 21). In relation to the educational level, compulsory secondaryeducation deaf students had significantly higher scores in formulation of aggressive goals (z = −1.96, p = .049, ES = .21) and aggressive self-efficacy (z = −2.53, p = .011, ES = .17), and lower scores in non-hostile attribution (z = −2.03, p = .043, ES = .23), Table 5 . Mean scores (SD) obtained by the groups of deaf and hearing adolescents in the SIP test Deaf (n = 32) Hearing (n = 20)
Step 1 
Discussion
Validity and Applicability of the Adapted Version of the SIP Test
To verify the construct validity of our version of the SIP test, we tested the relationship of SIP and social adjustment scores. Studies with other populations (Dodge et al., 2003; Gifford-Smith & Rabiner, 2004; Kupersmidt & DeRosier, 2004) have shown that children with inappropriate social information-processing patterns tend to be rejected by other children. This, in turn, places them at a disadvantage for developing their social competence and storing representations of successful social experiences, affecting their social adjustment.
There were a number of significant correlations between the measures of social adjustment and SIP in both groups of participants. The SIP instrument is therefore acceptably capable of detecting skills that are associated with social competence. Specifically, the steps of interpretation (second step) and response decision (fifth step) correlated with social competence in deaf adolescents, and very similar results were found in the hearing group. These data provide a certain degree of concurrent validity for the SIP test.
The results coincide with other studies carried out with typically developing participants (Kupersmidt et al., 2011; Lansford et al., 2006; Zelli et al., 1999) and with clinical populations (Leffert et al., 2010; van Nieuwenhuijzen et al., 2006) , which conclude that SIP performance correlates with social competence. All these studies included tests using the presentation of social situations followed by a structured interview, similar to the one used in our study.
The studies with different populations of children with disabilities (Leffert et al., 2010; Orobio de Castro et al., 2005; van Nieuwenhuijzen et al., 2006) , seem to coincide that it is the second step (interpretation) that most frequently correlates with social competence. Difficulties in interpretation could explain some of the differences we have found in social competence between deaf and hearing children and adolescents. For example, a deaf child that does not decode adequately signs in a social situation, or misinterprets the intentions of others, can give inappropriate responses to his or her peers' attempts to initiate interaction. 
Comparison of SIP Adjustment in Deaf and Hearing Adolescents
In our groups of participants, deaf adolescents showed less adjusted SIP than their hearing peers. Deaf adolescents appeared to encode the relevant social cues in a poorer way than their peers and to focus less on the relevant social information (first step: encoding). With respect to the interpretation of social situations (second step), deaf adolescents appeared to form an inadequate mental representation of the situational cues, because they tended to make more hostile attributions of the others' intentions than the hearing peers. However, this difference was not found between hearing and deaf girls. In goals formulation (third step), the deaf adolescents formulated fewer relevant goals and had a greater tendency to propose hostile (e.g., revenge), inept, and irrelevant goals in social situations. They also generated fewer competent strategies and more aggressive, inept, and irrelevant strategies as possible responses to the situation (fourth step). In the response decision step (fifth step), deaf adolescents evaluated probable interpersonal outcomes of aggression more positively than their hearing counterparts. But again, no differences were found in this step between deaf and hearing girls. Finally, the deaf adolescents made poor representations of a socially competent response (sixth step: representation). We should recall that these limitations in SIP have appeared in specific situations that are quite familiar to children and adolescents. Greenspan (2004) suggests that difficulties in social perception could actually be more evident in novel scenarios.
The results of the present study agree with the findings of prior research on interpersonal conflict resolution in which hearing participants were observed to employ more adequate and complex strategies than deaf adolescents (Puigcerver, 2003) . It also coincides with observations that deaf adolescents tend to use assertive strategies less than their hearing peers (Rom & Silvestre, 2012) .
It is reasonable to conclude that less exposure to information caused by auditory deprivation and the poor quality of the communicative-linguistic code that usually accompanies deafness can hinder some of the mental processes involved in the SIP of the deaf. The misinterpretation of the social situation may also be caused by the delay that deaf people show in acquiring the skills of perspective-taking (Marchesi, 1992; Weissel & BarLev, 1992) , social attribution (Dyck & Denver, 2003; Kusché al., 1983) , and theory of mind (Meristo & Hjelmquist, 2009; Torres & Rodríguez-Ortiz, 2011) .
Differences in SIP were more pronounced in boys than in girls. Although the deaf girls were rated as less socially competent than the hearing girls, deaf girls they were more socially competent than deaf boys. This may be related to the lack of differences we have found when analyzing how deaf girls perform Steps 2 and 5 of the Crick and Dodge (1994) model, without any difference with respect to the hearing girls. It would be interesting to explore the mechanism that drives deaf girls to interpret social situations more accurately, especially since hostile attribution is an important process which is connected to lack of social competence. Less difficulty among girls should also make us be cautious when extending the view of limitations in Table 7 . Mean scores (SD) of deaf and hearing girls in the SIP test SIP variables Deaf (n = 32) Hearing (n = 20)
Step 1 The results also indicated that the level of SIP performance of deaf and hearing adolescents varies among different social situations. The SIP pattern shown by the deaf and hearing adolescents seems to be specific to the type of situation (participation and provocation). What occurs with deaf adolescents in the second step (interpretation) in participation and provocation scenes is illustrative and paradoxical. Deaf adolescents present more hostile attribution in the provocation scenes than their hearing peers but, in turn, they have more non-hostile attributions in the participation scenes. In the face of ambiguous or benign provocation situations, deaf adolescents tend to make hostile interpretations of others' intentions more than their hearing peers do (in the stories of benign or ambiguous provocation, they responded "The boy/girl does it on purpose" three times more often to the question "Why does the other boy/girl behave that way?"). However, in ambiguous or hostile participation situations, they responded very much at a higher rate than their hearing peers to the question "Do the other boys/girls want to play with him/her"? This may be because deaf adolescents do not adequately interpret open aggression (deaf adolescents perceive more hostility when the protagonist of a benign or ambiguous situation is a victim of a possible physical or verbal aggression), or the so-called relational aggression. Relational aggression is indirect aggression (excluding others from social activities, not paying attention, refusing friendship, harming a person's reputation by spreading rumors about him, etc.). This aggression is similar to open aggression (physical aggression, verbal threats, stealing from other people, etc.) in its intention of causing harm; however, the nature of the harm is to one's reputation and (less obvious) social relations, rather than to one's physical safety. Deaf adolescents may perceive less hostility when the protagonist of a situation is the victim of a possible relational aggression, as in the participation scenes. In any case, both (more non-hostile attribution in the participation scenes and more hostile attribution in the provocation scenes) are erroneous interpretations of the situation.
The identification of all these differences reinforces the validity of the SIP test we have used here. There are currently no instruments adapted to specifically explore SIP in deaf adolescents, and this test is the first instrument in Spanish that uses an interview after having participants view social situations. In addition, it has the advantage of not being based on a questionnaire or scale that requires conscious information processing, but rather allows SIP to be performed in situations similar to real contexts, thereby enabling a quick and automatic processing. This increases the instrument's ecological validity.
In addition, the visual nature of the task makes it suitable for deaf individuals. Deaf people are normally better at remembering visual scenes than words or texts (Marschark, 1993) , they have well-developed visuospatial skills (Emmorey, 1998) , and resolve tasks requiring visual identification of similarities and differences in photographic faces even more skillfully than their hearing peers (Bettger, Emmorey, McCullough, & Bellugi, 1997) .
Researchers have sometimes had to use various instruments to assess the different SIP steps (Camodeca & Goossens, 2005; Zelli et al., 1999) . In these cases, the assessment protocol is not adapted to the demands of psychological and educational assessment in professional contexts, in which time and ease of administration are crucial. The instrument presented here has not only been proven to have adequate validity, but also, it is a viable tool in terms of application time and ease. In this sense, it is an instrument that could be useful in providing specific cues for intervention. For instance, the development of social competence in deaf people could be supported if we teach deaf people shown to have poorer scores on how to interpret others' intentions. They could also be trained in different response strategies to compensate the lack of experience in social relationships. Both approaches are in accordance with the contents of Steps 2 (interpretation) and 5 (response decision) which are the steps most connected to social competence. Considering that SIP appears to vary in different situations, it should be assessed with different kinds of scenes, and intervention should focus on different social situations when training the different steps of the SIP process. If further research confirms that SIP is closely related to social competence in typically developing populations in general, and in the deaf population in particular, an instrument that provides detailed information about the steps involved in SIP may allow us to refine the intervention and, hence, increase its effectiveness. These goals seem to be met by the adaptation we have presented here. Nevertheless, a series of limitations of the current study should be taken into account. In the first place, the size of the groups, although similar to other studies with deaf participants (Peterson, Wellman, & Liu, 2005) , is small. Specifically, statistical power would have been greater if the same number of hearing and deaf students had been included. The age range is an additional limitation to be considered when generalizing the conclusions of the study. Data from children under 13 and adults over 21 years of age should be obtained in order to gain a complete picture of SIP in deaf individuals.
It is recommended that future studies include SIP assessment in other social contexts, such as social situations of responding to the demands of authority or of confrontation with authority, which could provide better knowledge of deaf adolescents' SIP in a context as important as social interaction with adults. Adolescents can be exposed to different social situations that should be explored, especially if, as Dodge et al. (2002) propose and we have seen here, SIP performance can vary amongst situations. Additionally, contextual factors facilitating or hindering SIP could be explored using observational methodologies.
Finally, another limitation is the result of the use of video presentation of the social scenes. Although this is a procedure that has been used routinely in other studies looking at SIP (Dodge & Price, 1994; Dodge et al., 2003; Embregts & van Nieuwenhuijzen, 2009; Keil & Price, 2009; Kupersmidt et al., 2011; Lansford et al., 2006; Leffert et al., 2010, among others) , processing patterns may not be the same as in real situations. An important difference is that these participants may have a more active role, and they will not always be mere observers.
In any case, we consider this an important first approach to the study of SIP in young deaf individuals, using a method widely employed in other groups, but never tested with this population. 
